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An ellipse may be drawn by the intersection 
of lines, as shown in Pig. 7. Draw A B, and 
bisect it at right angles with C D. With the 
point of intersection K as a centre, and with 
one half of the longer diameter of the required 
figure for a radius, strike the circle A C B D. 
From the same centre, and with one half of 
the shorter diameter for a radius, strike the 
circle E F G H. Divide each of these circles 
into the same number of equal parts, as shown 
by the small figures. From the several points 
in the outer circle drop lines vertically, and 
from the points in the inner circle draw lines 
horizontally, intersecting each other as shown. 
A line traced through these points of intersec- 
tion will form an ellipse. 



The Sectorian System of Hand-Railing. 

THIRD PAPER. 

On plate 18 are four examples of plans, 
varying in size from six to twelve-inch cylin- 
ders, or from centre to centre of rail on each 
side of cylinder, with their wreaths drawn 
from tangents taken from the sector, with 
spring and plumb bevels to each. 

In every case these bevels are the same, 
when the pitch- board is the same for different 
flights. No. 5 is a plan of a winding stairs, 
with cylinder twenty-four inches. This plan 
is in very common use, hence the need of 
giving an example on this system, showing 
the simplicity to which the whole subject is 
brought. For instance, required the wreath 
for a circular stairs, the cylinder being two 
feet, and eight winders in the semicircle. 
Suppose the space to be eight feet wide, hav- 
ing three feet length of tread on each side of 
cylinder. First draw the chord line and get 
the centre ; draw the semicircle of rail, which 
will be twenty-four and a half inches to cen- 
tres ; next draw tangents, as at No. 5, cutting 
centre of rail at right angles on each side ; 
then, from the centre of chord line A, draw 
lines cutting through angle of tangents E and 
; then draw through back of cylinder at a 
right angle with chord line. These lines give 
the face of the risers of four winders in the 
cylinder. Now divide the spaces, and draw 
as before, and you have all the winders. Now 
unfold the sector to a level plane — cover the 
face with white paper pinned on at the four 
corners ; draw a base line across the face ; 
then on this line set off from the joint, each 
way, the distance from D to E (Fig. 5), and 
from E to F — E being the joint, raise lines 
from those points, D and F. Now get the 
height of four risers, which in this case is 
twenty-eight inches, and half of the wreath ; 
now draw the angle across the face of the 
sector from D to E (No. 5). Now fold the 
sector to a right angle, and secure it in that 
position by the wire brace across the top end ; 



now turn the sector and let it i - est on its two 
edges, with the angle upwards ; now apply 
the tangent bevel across the angle, with each 
blade ranging with angle line of the rake of 
the winders, which give the tangent as at A, 
B, 0, No. 6. 

The length from A to B, No. 6, is the 
height from D to E, No. 5, on the rake line. 
While the tangent bevel is in position across 
the sector, take the spring and. plumb bevel 
and apply one blade on the face of the sector, 
and the other against and at right angles with 
the blade of the tangent bevel : this gives the 
spring and plumb bevel, which in this case is 
the same, and gives the twist of the wreath 
from A to 0, No. 6. 

After the length of the tangents, A, B, C, 
are procured, as shown by dotted lines, draw 
down at right angles with tangent lines on 
each side, also plumb line from B to D, in- 
tersecting at D, from which point describe 
the wreath from A to C. If the piece is too 
long for the dividers, stick a pin at A and ; 
then take a bevel with each leg as long as 
wreath piece, with inner edges straight ; then 
from the chord line A, C at the centre, set up 
the distance from H to I, No. 5. At this 
point place the angle of the bevel, each leg 
touching the pins inside and with pencil in 
the angle, and pressing the legs against the 
pins, describe the piece from A to C. 

The spring and plumb bevels give the con- 
vex and concave twist, to which apply the 
falling moulds on both sides, which in this 
case is the width of the thickness of the rail, 
and perfectly straight. The spring and plumb 
bevel having given the horizontal line at each 
section of wreath, the centre of the moulds 
must be placed at these centres and drawn 
close to the surface and pinned. Tin is best 
for these moulds, as the best preventive from 
kerfing too deep, as might be the case if paste- 
board be used, After kerfing, remove moulds, 
and work off to lines, and you have top and 
bottom face of rail. The same face and fall- 
ing moulds will answer for both pieces of 
wreath, as they are both the same shape. 

In these notes I have endeavored to be as 
plain as possible, so that none may complain 
of abstruse technicalities. 



Isometric Projection. 

To make the " scale of tangents" as shown 
in Fig. 8, plate 15, proceed as follows : Let 
a b c d be the side of a square. From a, 
with radius a h, describe the arc b c. Di- 
vide this into nine equal parts, and through 
these draw, from the point a, lines cutting' 
the sides c d, d b. Divide each of these 
parts into two equal divisions, and draw lines 
as before. The line b d will form a " scale 
of tangents to 45°," ending at the point d at 
45°. Next construct an isometrical cube, as 
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